Functional properties of EGFP-tagged skeletal muscle calcium-release channel (ryanodine receptor) expressed in COS-7 cells: sensitivity to caffeine and 4-chloro-m-cresol.
We constructed and expressed in COS-7 cells, three E-green fluorescent protein (EGFP) tagged recombinant skeletal muscle ryanodine receptors (RYR). EGFP was tagged to (i) the NH2-terminus (nEGFP-RYR(FL)) and to (ii) the COOH-terminus (cRYR(FL)-EGFP) of the full length RYR; we also tagged the EGFP to (iii) the NH2-terminus of a truncated version of the RYR (nEGFP-RYR(Bhat)) lacking the bulk of the protein. The fluorescent pattern EGFP with all three constructs colocalize with that of an endoplasmic reticulum (ER) membrane tracker fluorescent dye, indicating that the RYR constructs are targeted to ER membranes. Our results show that: (i) COOH-terminal tagging abolishes the sensitivity of the RYR to caffeine, whereas the presence of EGFP at the NH2-terminus does not affect caffeine sensitivity and (ii) 4-Cl-m-cresol sensitivity is lost both with the truncated nEGFP-RYR(Bhat) and the nEGFP-RYR(FL), while COOH-terminal tagging does not affect sensitivity to 4-chloro-m-cresol. The dose-response curves of caffeine-induced calcium release of nEGFP-RYR(FL) differ from those of the truncated nEGFP-RYR(Bhat). Maximal calcium release was approached at 10 mM caffeine with the nEGFP-RYR(FL), while cells expressing the nEGFP-RYR(Bhat) construct displayed a bell shaped curve and the maximal concentration for caffeine-induced calcium release was 5 mM. Equilibrium [3H]-ryanodine binding confirmed the calcium photometry data. Our results demonstrate that EGFP tagging modifies the pharmacological properties of RYR, and suggest that 4-chloro-m-cresol and caffeine act through different mechanisms and probably interact with different sites on the RYR calcium release channel.